Mr Garfield Davies stated that their experience in assessing evoked responses under sedationwas limited, but one of them (J R) was pursuing the testing of mentally subnormal patients. At present they had no experience of severely disturbed subjects.
Mr Garfield Davies stated that their experience in assessing evoked responses under sedationwas limited, but one of them (J R) was pursuing the testing of mentally subnormal patients. At present they had no experience of severely disturbed subjects.
Mr B H Colman (Radcliffe Infirmary, Oxford) asked about the accuracy and reliability of cortical audiometric techniques in comparison with results obtained by more conventional means when this had been possible, and also whether equal accuracy was obtainable in various parts of the frequency range.
Dr R R A Coles (Institute of Sound and Vibration
Research, University of Southampton) said that the North American practice of cortical audiometry tests before child adoption had spread to this country; such tests had been performed at Southampton on several occasions. His experience was similar to that of Dr Harris at Carshalton in that the children referred for cortical audiometry included most of the problem cases; about one-third of children referred were either too active or too drowsy, and the resulting EEG patterns prevented recognizable evoked responses being obtained. It was intended to try to adapt for cortical audiometric purposes the general anaesthesia techniques sometimes used for EEG recording in hyperkinetic children.
Concerning Mr Colman's enquiry, a recently completed study at Southampton had shown that, in normal adults, cortical audiometry gave thresholds within -10 to +20 dB of those obtained by conventional audiometry; more important, in an extension of the study to 4 cases of high-tone hearing loss of noiseinduced type, cortical audiometry gave results of similar accuracy and of sufficient frequency-specificity for its potential use in checking the validity of apparent high-tone hearing lossa requirement likely to be forthcoming when industrial deafness was included in the schedule of industrial diseases eligible for compensation under the National Insurance (Industrial Injuries) Act.
Recurrent Meningitis by I A Khan FRCS (Department ofOtolaryngology,
Manchester Royal Infirmary, Manchester, M13 9 WL) Recurrent attacks of meningitis in the absence of associated pulmonary infection, upper respiratory infection or otitis media can present a difficult problem in management. In such cases careful history-taking is very important and questions must be asked regarding head injury. In head injury bleeding from the ear or nose and escape of cerebrospinal fluid may not have been noticed and in any case may have been transient and forgotten by the patient. The presence of a fistulous com-munication between the subarachnoid space and extracranial anatomical spaces predisposes to recurring attacks of meningitis.
The commonest cause of these fistule is trauma, whether surgical or accidental. Infections, neoplasms, raised intracranial tension and congenital defects may be responsible in other cases. Johnson & Dutt (1947) stated that in head injury dura mater may be torn in three ways: first, by an indriven fragment of bone as in a depressed fracture; secondly, in association with fissured fracture of the vault of the skull involving the base; thirdly, in isolated fractures of the base, but this may be difficult to demonstrate radiologically. Injury to the dura mater is suggested by the presence of a CSF leak and by aerocele on radiographs of the skull. It can also occur in their absence and the development of an abscess or meningitis may be the first indication that a dural defect exists.
Localization is often difficult. Drainage of the CSF points towards the area rather than the site, as in the presence of anosmia and deafness. Cerebrospinal rhinorrhoea can also occur in a fracture of the petrous bone.
Chemical tests on the fluid may be fallacious and injection of a dye into the spinal theca may be necessary to confirm the diagnosis.
Although long survivals associated with persistent leakage of CSF over a period of several years have been reported, the outcome was usually fatal in the pre-sulphonamide and preantibiotic era. More patients with recurrent meningitis have survived following treatment with these drugs. In cases where a fistula has resulted following head injury the defect can be defined by exploratory operation and repaired.
Case 1 0 T, man aged 25 Admitted to Manchester Royal Infirmary in July 1970 with meningitis due to Hatmophilusinfluenzw. Therewas no history of otorrhoea or upper respiratory infection preceding his illness. He responded well to treatment and was referred to the ear, nose and throat department for opinion regarding a possible cause.
Previous history: In December 1960 he had been knocked off his bicycle and was unconscious for a fortnight. He was admitted to Galway Regional Hospital where bleeding from the right ear had been recorded. On recovery he complained of deafness in the right ear, tinnitus and double vision. The last recovered spontaneously. In addition there was proptosis of the right eye and prominent veins over the forehead.
In August 1961 he had an attack of meningitis which settled on penicillin and streptomycin.
In 1964 he attended Richmond Hospital, Dublin, where a caroticocavernous fistula was diagnosed and operations were performed in the neck and intracranially. There was improvement in the orbital swelling, disappearance of the prominent veins and decrease in the intensity of the tinnitus. However, the vision started to deteriorate in the right eye.
In January 1967 he had a second attack of meningitis which also settled on antibiotics. There was nothing in the history to suggest cerebrospinal otorrhoea or rhinorrhcea since the accident.
On examination: Healthy young man with slight right proptosis, fixed dilated pupil, cataract, total loss of vision and early secondary glaucoma. No abnormal neurological signs; upper respiratory tract healthy. Stenosis of right external auditory meatus due to soft tissue swelling of posterior wall completely obscuring the tympanic membrane. Audiometric test showed a 50 dB conductive deafness.
Radiological examination showed loss of translucency of a well-pneumatized right mastoid process (Fig 1) . There was no evidence of a bony defect or fracture on tomography of the petrous bone and special views of the anterior fossa (Fig 2) .
Operation: After consultation with our neurosurgical colleagues, it was decided to explore the right ear. The mastoid process was extensively cellular and contained dark brown granulation tissue very suggestive of cholesterol granuloma. This was confirmed on histological examination (Fig 3) . When the skin of the external auditory meatus was lifted, a blue thin-walled also seen cyst was found to be the cause of the stenosis. It entered the meatus through a defect in the posterior bony wall. The mastoid antrum contained clear watery fluid which on analysis was found to be CSF. No defect was seen in the tegmen antri or Trautmann's triangle at this stage. Further exposure was obtained by removal of the outer attic wall and the bridge. The tympanic membrane was normal and the ossicular chain intact. There was a large bony defect in the tegmen tympani measuring approximately 15 x O5 cm, the anterior limit being at the level of the processus cochleariformis. The defect was covered by thin dura anteriorly but none posteriorly. There was no herniation of brain.
A modified radical operation was completed and a free graft of temporal muscle was placed over the defect and kept in position by a BIPP pack.
The day after operation he developed a further attack of meningitis due to Proteus morganii from which he recovered quickly on appropriate antibiotic therapy. The ear healed well and his further progress has been satisfactory. Hughes (1964) , reporting a series of 1 800 cases of head injury, noted that there was conductive deafness in about 7 %. The nature of the deafness is not known until investigations can be carried out, although attention may be drawn to it by the appearance of blood, CSF in the external meatus, or facial palsy. The commonest type of injury is longitudinal fracture of the petrous temporal bone accompanied by conductive deafness. The deafness may be due to a collection of blood or CSF in the middle ear, rupture of the tympanic membrane, disruption of the ossicular chain or injury to the eustachian tube. Some of these cases may be accompanied by dural tears and leakage of CSF either through the external meatus or in the presence of an intact tympanic membrane through the eustachian tube (Ecker 1947) . It is also possible that with a sudden rise of intracranial pressure at the time of the accident, during strenuous physical effort or just sneezing, rupture of the dura mater may occur where it is thin or ill-supported. Ahren & Thulin (1965) described large defects of the tegmen tympani in 6 of 94 temporal bones examined. Koch (1950) reported a meningocele of the temporal bone. Furthermore, natural repair in the presence of a large bony defect may be weak and insufficient to prevent intermittent rupture and meningitis recurring over a period of years, as has been the experience with cerebrospinal rhinorrhoea.
Discussion
In most traumatic cases, cerebrospinal otorrhcea stops spontaneously and no further treatment is required. Dandy (1944) suggested that this was due to the relatively long course through the petrous bone and the relatively greater thickness of soft tissues. This is fortunate as it would be difficult to determine the site of a fistula which could be in either the middle or the posterior cranial fossa.
Radiography may be helpful in demonstrating a fracture or bony defect. This is not always so, as illustrated in Case 1. The presence of a caroticocavernous fistula is, however, very suggestive of fracture involving the middle cranial fossa.
The cholesterol granuloma and blue cyst probably resulted from the fracture with the accompanying bleeding into the mastoid cells. On the other hand, it may have resulted from infection of the mastoid. Cairns (1942) stated that in his experience when a fracture involved the mastoids, mastoiditis often occurred. Its relationship to the presence of CSF is also uncertain. Ferrer & Skolnic (1959) , whilst exploring a case of congenital cerebrospinal otorrheea, found the middle ear and mastoid to be normal.
Summary
A case of recurrent meningitis following head injury is presented. It was only after the third attack of meningitis that an otological opinion was requested. In view of the otological findings and after consultation with our neurosurgical colleagues, it was thought that the cause must be sought to try to avoid further attacks of meningitis, one of which might prove fatal. The ear was explored, a cerebrospinal fistula was found in the tegmen tympani and this was repaired by a temporal muscle graft.
